Little is known about cancer-related worry in thyroid cancer survivors.
cases diagnosed in Canadians are in individuals younger than 45 years of age (3) . Thyroid cancer has one of the highest relative 5-year survival rates of all cancers (98%) in Canada, and this rate has been relatively stable in recent years (1) . Similar increases in thyroid cancer incidence have been reported in the United States (4 -9) , and such trends are associated with significant clinical and economic burden (9) . Given the rise in incidence of thyroid cancer (1) (2) (3) (4) (5) (6) (7) (8) (9) and the relatively low risk of dying of this disease (1, 8) , the number of thyroid cancer survivors is increasing in both Canada and the United States.
One of the most frequently reported concerns of cancer survivors is fear of recurrence (10, 11) . Fear of recurrence may be considered in conjunction with other health concerns as a broader indicator of cancer-related worry in survivors (12) . The degree of cancer-related worry in thyroid cancer survivors is not known. Fear of progression of chronic illness was examined in a single-center cross-sectional study of Korean thyroid cancer survivors (13) , and the authors indicated that self-reported performance of activities of daily living was impaired in individuals with recurrent or metastatic thyroid cancer compared to those in remission (13) . However, the questionnaire employed in that study was designed for use in chronically physically ill patients (14) , and it may not necessarily be optimal for thyroid cancer survivors in remission. In the present study, our primary objective was to quantify the degree of cancerrelated worry in a sample of Canadian thyroid cancer survivors. A secondary objective was to explore factors associated with cancer-related worry in this population.
Subjects and Methods
We performed a cross-sectional, self-administered, written survey in collaboration with the Thyroid Cancer Canada (TCC) patient support group. TCC is a charitable organization whose mandate includes patient education, provision of emotional support, and facilitating communication among survivors and their healthcare providers, as well as advocacy. The eligibility criteria included membership in TCC, a personal history of thyroid cancer, and willingness to complete and return (by mail) the written questionnaire. The survey was conducted in English. The questionnaire utilized for the study included questions on demographic characteristics, personal thyroid cancer history, and cancer-related worry. The questionnaire was accompanied by a coversheet explaining the study, and participants who were either not thyroid cancer survivors or not interested in the study were provided the opportunity to return the coversheet, indicating the reason for nonparticipation. On behalf of the study, TCC mailed out the questionnaire to all of its members who had a Canadian postal address on January 12, 2012. We provided a self-addressed return envelope, but there was no reimbursement for study participation. There was only one mailing of the survey, but 2 weeks after the initial mailing, a reminder/thank-you postcard was sent to the same individuals who received the original survey. The study was approved by the University Health Network Research Ethics Board.
We utilized the six-item Assessment of Survivor Concerns (ASC) questionnaire (12) to evaluate cancer-related worry. The ASC questionnaire includes three questions focused on the construct of cancer worry (cancer worry subscale), specifically worries about the following: diagnostic tests, another type of cancer, or cancer coming back (12) . The ASC also includes three questions focused on health worry (Health Worry Subscale), specifically worry about dying, personal health, or children's health (12) . All ASC questions were scored on a Likert Scale of agreement, with responses for individual questions ranging from 1 (least worry) to 4 (most worry). Results for respective cancer worry and health worry subscales were calculated by summing the results of questions in that category. Similarly, the overall ASC score was calculated by summing the results for all questions (range of possible overall ASC scores, 6 [least worry] to 24 [most worry]). The internal reliability of the ASC questionnaire has been previously evaluated by Gotay et al (12) , and the alpha level for internal consistency of the cancer worry subscale was reported to be 0.93, whereas the alpha level for the health worry subscale was 0.63 (or 0.73 if the question on worry about children's health was omitted). In the original paper describing the development of the ASC, the authors reported that a large proportion of participants (18.6%; 140 of 753) did not respond to the question on children's health, and the authors suggested that this question could be dropped in the future (12) . Because TCC collaborators and investigators in our study considered worry about children's health relevant to a thyroid cancer survivor population, rather than removing this question, we elected to add a "not applicable" response option. For the "not applicable" responses on children's health, although we recorded the frequency of this response, the score for the question was imputed by calculating the mean of other responses in the Health Worry Subscale for respective individuals. Otherwise, missing responses to ASC questions were imputed as per the mean of the relevant subscale for the individual, with the number of missing responses reported descriptively. Published historical control ASC data were reported from the original mixed cancer population study by Gotay et al (12) .
Participants' self-reported questionnaire data were electronically entered by research staff in a spreadsheet, and all electronically entered data were checked for accuracy by a second research staff member. Discrepancies in data entry were resolved by research staff discussion with the primary investigator (A.M.S.). Descriptive data were summarized as means and standard deviations or ranges for continuous data or as number and percentage for nominal data. Internal reliability statistics for ASC subscales were calculated using Cronbach's alpha and Intraclass Correlation Coefficients (ICCs) of average measures for respective cancer worry and health worry subscales. A value of 0.7 or greater has been recommended as a minimum quality criterion for such estimates (15) . Univariate predictors of overall ASC score were examined using unpaired Student's t tests or ANOVA, depending on the number of categories examined. A multivariable linear regression analysis was performed to identify independent predictors of overall ASC score for all variables in which P Յ .2 in respective univariate analyses. Colinearity within the final model was investigated by estimation of the variance inflation factor of each variable, and a variance inflation factor value Ͻ 10 was considered acceptable (16) . The criterion for statistical significance of predictors in the multivari-able model was set at ␣ ϭ 0.05 (with 95% confidence intervals [CIs] for the coefficient of increase in mean score greater than zero). We examined the residuals and also used R-squared to assess goodness-of-fit of the multivariable model. All analyses were conducted using PASW Statistics 18 (formerly known as SPSS, of IBM).
Our target population was defined a priori as TCC members meeting inclusion criteria. We used the CI approach to determine the sample size needed to estimate the mean total ASC score for this population with a 95% CI:
where z ϭ 1.96 is the score corresponding to the 95% CI, SD is the standard deviation for total ASC score, and E is the margin of error. The calculation was performed using Excel (Microsoft Corporation) based on a standard deviation of total ASC score of 5 and a margin of error of 0.4, leading to a sample size of at least 600 respondents. We also assumed that at least 400 participants would be needed to meet the accepted minimum standard for estimation of reliability assessment (17) , to be applied to the ASC questionnaire.
Results

Response rate and characteristics of the study population
The survey was mailed to 1634 individuals, although 20 of these were invalid due to incorrect addresses or duplicate listings, such that the survey was mailed to 1614 unique individuals with valid mailing addresses. The regional distribution of mailed questionnaires was as follows: Maritime provinces (Newfoundland, Labrador, Nova Scotia, Prince Edward Island, New Brunswick), 9.6% (155 of 1614); Quebec, 9.6% (155 of 1614); Ontario, 64.8% (1046 of 1614); and Western Provinces and Northern territories (Manitoba, Saskatchewan, Alberta, British Columbia, Nunavut, Northwest Territories), 16 .0% (258 of 1614). Of the 1614 individuals who were mailed the questionnaire, 47 (2.9%) returned the coversheet, indicating that they were not eligible for the study because they were not thyroid cancer survivors. The effective response rate of potentially eligible individuals was thus 60.1% (941 of 1547) ( Figure 1 ). The regional distribution of received completed questionnaires was as follows: Maritime provinces, 11.1% (104 of 941); Quebec, 9.4% (88 of 941); Ontario, 62.5% (588 of 941); and Western provinces and Northern territories, 17.1% (161 of 941). The demographic characteristics of the study participants are shown in Table 1 . Reflecting typical thyroid cancer epidemiology, most respondents were women (89.0%, 837 of 940), and the age was Ͻ 50 years in 54.0% of participants (508 of 941). Thyroid cancer had been diagnosed within Յ 5 years in 66.1% of participants (622 of 940). The vast majority of participants reported a history of well-differentiated nonmedullary thyroid cancer (870 of 926; 94.0%). Most participants had a history of treatment with total thyroidectomy (911 of 939; 97.0%) and radioactive iodine (RAI) treatment (780 of 925; 84.3%). Approximately three-fourths of respondents (601 of 801) indicated that they had no current evidence of thyroid cancer, although abnormal thyroid cancer tests were reported by 18.7% of respondents (150 of 801), and known recurrent or persistent disease in lymph nodes or distant metastases was reported by a minority of individuals (50 of 801; 6.2%). Of note, approximately one in six respondents did not know her/his current thyroid cancer disease status (139 of 941; 14.8%).
Cancer-related worry in thyroid cancer survivors
Responses to the ASC questionnaire on cancer-related worry are shown in Table 2 , adjacent to reference historical control data from mixed cancer survivors reported by Gotay et al (12) . The number of missing responses to questions ranged from 0.2 to 0.6% for each respective ASC question (Table 2) 
Associations with cancer-related worry in thyroid cancer survivors
The results of univariate and multivariable linear regression analyses predicting the number of points of increased ASC score above the mean as a coefficient of the mean difference is shown in Table 3 . Given the relatively limited number of individuals in the youngest (Ͻ30 y) and oldest (Ͼ65 y) age categories, and given that the cut-point of 50 years may approximate a distinction in reproductive age and has been used in other types of studies of survivor concerns (15), we compared those Ͻ 50 years of age to those Ն 50 years of age as respective categories for inclusion in predictive analyses. Similarly, for the variable of education, given the relatively low number of individuals with graduate degrees, we grouped those with graduate degrees with others who completed postsecondary (college or university) education. Also, for the purpose of predictive analyses, we grouped prior RAI treatments as either presence or absence of this treatment. Similar to Gotay et al (12), we distinguished long-term cancer survivors as those Ͼ 5 years after diagnosis, for use in predictive analyses; those Յ 5 years after diagnosis were considered short-term survivors in our study. Also, given the relatively low percentage of individuals with known current recurrent/persistent disease in lymph nodes or distant metastases, these individuals were grouped with those with abnormal tests for the predictive analyses. Factors associated with increase in mean ASC score included: younger age (regression coefficient [RC], 1.65; 95% CI, 0.96, 2.27; P Ͻ .001), current suspected or proven recurrent/persistent disease (ie, current proven active disease or abnormal diagnostic tests) (RC, 1.77; 95% CI, 0.99, 2.54; P Ͻ .001), partnered marital status (RC, 0.96; 95% CI, 0.15, 1.77; P ϭ .021), having children (RC, 0.85; 95% CI, 0.09, 1.61; P ϭ .029), and Ͻ 5 years since thyroid cancer diagnosis (RC, 0.81; 95% CI, 0.15, 1.47; P ϭ .017) (Table 3) . Education, birth country, and RAI use were not significantly associated with increased ASC score ( Table 3) .
Discussion
In this cross-sectional survey study, we learned that the degree of cancer-related worry in thyroid cancer survivors was at least comparable to published data in general oncology populations. In multivariable analyses, we found that younger age and current thyroid cancer disease status were the strongest predictors of cancerrelated worry. Other significant factors independently associated with this outcome included partnered mar- ital status, having children, and shorter time since thyroid cancer diagnosis.
It is important to consider the psychosocial impact of malignancy in the context of patients' lives and disease treatment circumstances. Younger age has been associated with increased fear of disease recurrence in other cancer populations (10, 18 -26) , sometimes persisting years after primary treatment (27) . Also, younger age is associated with greater psychological distress in adult cancer survivors, after adjustment for clinical and sociodemographic variables (28) . In a systematic review examining quality of life and behavioral outcomes in breast cancer survivors, Howard-Anderson et al (18) reported that premenopausal women experienced greater depressive symptoms (both incidence risk and severity), stress and anxiety, poorer health-related quality of life, and more menopausal and fertility concerns. Survivors of cancer diagnosed in adolescence and young adulthood face the challenge of coping with cancer treatment in the context of such developmental challenges as achieving emotional and economic independence, developing intimate relationships, forming career goals, and developing personal identity (29) . Furthermore, younger age and motherhood have been independently associated with increased fear of recurrence in breast cancer survivors (23, 24) . We show here that these factors similarly contribute to thyroid cancer survivors. Mothers who are cancer patients or survivors may be concerned about the impact of their malignancy, its treatment, or treatment complications on their family and offspring. Furthermore, a systematic review reporting experiences of cancer survivors who were parents of young children suggested that some women feel guilty about perceiving themselves as not being a "good parent," face challenges talking to their children about their malignancy, and struggle to maintain their routine home lifestyle (30) . Taking these findings together, it appears that young adults, particularly those with children, may face special challenges in maintaining normalcy in their lives. Also consistent with our results, a cross-sectional study of mixed cancer survivors from oncology clinics suggested that patients with active disease had greater cancer-related worry than those in remission (31) . Nevertheless, recent systematic reviews in general oncology populations have reported some conflicting data on the significance of association of marital status (10, 25) , having children (10), time since diagnosis/ treatment (10, 25) , and disease-related factors (metastases or recurrence) (10, 25) , treatment modality (25) , and psychological factors (25) in predicting fear of cancer recurrence. Although we did not examine fatigue or symptom burden in our study, these variables have been associated with increased cancer-related worry in stage 0 to II breast cancer survivors studied years after primary treatment (27) . Further research examining any potential associations between fatigue or symptom burden and cancer-related fatigue in thyroid cancer survivors would be of interest.
Health service consequences of cancer-related worry are important to consider. Cancer-related worry (32) and fear of cancer recurrence (32, 33) have been respectively associated with more medical follow-up visits (32, 33) , emergency department visits (33) , and telephone calls to healthcare providers (32) . The optimal strategy to manage cancer-related worry in the context of medical follow-up is not known, and various cancer specialists may differ in their approach (34) . In a recent survey of medical oncologists and surgeons caring for breast cancer survivors (34) , approximately 60% of such physicians routinely initiated discussions about cancer-related worry with their patients. In that study, surgeons were more likely to refer affected patients to support groups or online resources, whereas oncologists were more likely to refer to a psychologist or use medications (34) . A survey of medical oncologists and primary care physicians suggested that about half of respective physician groups reported broad involvement in psychosocial care of cancer survivors, yet there were some differences in opinions as to which group would deliver specific aspects of care (35) . The authors of that study suggested that there was a lack of clarity about the responsibility of providers to deliver psychosocial care to survivors (35) . It is not known how thyroid specialists and primary care physicians view their roles in providing psychosocial support to thyroid cancer survivors. There are little data on thyroid cancer-related worry. However, in a recent international survey of survivors, almost half of respondents indicated that their care could be improved through introduction to a patient support group (42%) or referral to a psychologist (43%) (36) . In a recent online survey conducted by an American thyroid cancer support group (ThyCa: Thyroid Cancer Survivors' Association), about two-thirds of respondents, regardless of age, indicated that receiving information about support groups or counseling to manage emotional distress was very important (37) .
An unexpected secondary finding in this study was the heightened worry about death in thyroid cancer survivors, particularly given the generally low mortality risk of this malignancy relative to other cancers. Patients' level of worry about death may impact physician behavior and health services use because Papaleontiou et al (38) have recently reported that in a national survey of American thyroid cancer physicians, some physicians reported that patients' worry about death was "quite or very important" in deciding to give postoperative RAI treatment. The impact of patients' worry about death on physicians prescribing RAI was most prevalent in physicians seeing relatively low numbers of thyroid cancer patients (38) . In our study, the level of worry about death was relatively similar, regardless of whether RAI was given or not, although a lack of data on initial disease stage and pretreatment worry limits any ability to know whether the RAI administration had any effect on patients' level of worry about death. Younger age and poorer physical well-being have been reported to be risk factors for increased worry about death in ovarian cancer patients undergoing chemotherapy (39) . Risk factors for worry about death in thyroid cancer survivors are not known and may need to be formally explored in another study, particularly if our preliminary findings on death worry are confirmed.
Some strengths of our study include its relatively large sample size, the use of a validated questionnaire on survivor concerns, an acceptable participant response rate, and relatively few missing responses to questions on survivor concerns. Some limitations include potential bias in the study population because individuals with greater dis- tress may have been more likely to become members of the group. Furthermore, all measures were self-reported by patient participants, and we did not confirm thyroid cancer disease stage, related investigations, treatments, or proceedings of physician visits through medical record review. We also cannot confirm that the questions, particularly relating to thyroid cancer history or tests, were interpreted correctly by participants. Lack of disease stage data at diagnosis is an important limitation. Our comparisons with mixed oncology populations were based on published historical data, so our results need to be confirmed. Furthermore, the cross-sectional design of our study precluded us from ascertaining the natural history of cancer-related worry within individuals over time. We also lacked information on the demographic characteristics of nonresponders, such that a meaningful comparison of responders and nonresponders was not possible. The limited number of individuals with recurrent/persistent disease is another limitation, warranting confirmation of our findings in a study specifically focused on that group. Our analysis did not include statistical analysis of interactions between variables, something that requires exploration in future prospective studies. Given the exploratory nature of the analysis looking into correlates of overall ASC score, we did not adjust the results for nonresponses. Moreover, the life consequences of various degrees of worry measured by the ASC questionnaire are not known, and we do not know the quality of life implications on individual patients in our study. In summary, we identified a high degree of diseaserelated worry among thyroid cancer survivors comparable to that reported in the general oncology survivor populations. Furthermore, cancer-related worry was greatest in younger survivors and those with either confirmed or suspected disease persistence/recurrence. Marital status, parenthood, and time since thyroid cancer diagnosis were also associated with increased worry. More research is needed to confirm these findings and to develop effective preventative and management strategies for those at risk.
